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* NOTICES * , 

JPO and NCIPI are not responsible for any 

damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] It has the ink supply way which opens from the ink outlet of the ink reservoir section to the 
ink inlet port of a recording head for free passage. In the recording head unit constituted so that it might 
be made to breathe out from the nozzle orifice to which supplied two or more kinds of ink stored 
according to the individual by the ink reservoir section to the recording head through said ink supply way, 
and the nozzle side was made it to carry out opening Make a series of ink passage from the inlet port of 
the ink supply way connected to the ink reservoir section to a nozzle orifice correspond to the class of 
ink, prepare it, and the cross section of an ink supply way is made so large that the die length of said ink 
passage is long. [ two or more ] The recording head unit characterized by arranging the fluid resistance 
of each ink passage. 

[Claim 2] The recording head unit according to claim 1 characterized by having included the entrance- 
side connection by which said ink supply way is connected to the ink reservoir section, and the 
convergence passage section which opens for free passage to the downstream of this entrance-side 
connection, and is converged towards a recording head side, having constituted, and forming the 
convergence passage section in a plateHike member. 

[Claim 3] Said recording head is a recording head unit according to claim 1 or 2 characterized by having 
two or more individual ink passage which opens for free passage between the common ink room which is 
prepared corresponding to an ink class and stores the ink from an ink supply way, and these common ink 
rooms and nozzle orifices, and making the cross section of an ink supply way so large that there being 
few nozzle orifices which are open for free passage in a common ink room. 

[Claim 4] The lock out member which is the recovery. device in which ink is made to discharge from a 
recording head unit given in any of claim 1 to claim 3 they are, and is equipped with a negative pressure 
hollow part, The recovery device of the recording head unit which is equipped with the suction device 
which was open for free passage to this negative pressure hollow part, is made to face a nozzle orifice a 
negative pressure hollow part, closes a nozzle side by the lock out member, makes negative pressure 
the inside of a negative pressure hollow part by actuation of a suction device, and is characterized by 
attracting the ink in two or more ink passage collectively. 
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2.****'shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the recording head unit equipped with the recording 
head of the ink jet type in which the regurgitation [ ink ] is possible from the nozzle orifice, and the 
recovery device in which the regurgitation function of a recording head is recovered by making ink 
discharge compulsorily from a recording head. 
[0002] 

[Description of the Prior Art] The printer equipped with the recording head of an ink jet type for the 
Prior art is mentioned as an example, and is explained. There is a thing equipped with the ink supply way 
which opens for free passage between the head unit which has a recording head, the ink cartridge which 
stored ink, and ink cartridges and recording heads in this kind of printer. A part for the point of this ink 
supply way is constituted by the ink supply needle, is inserting this ink supply needle into an ink 
cartridge, and introduces the stored ink in an ink feeder current way. The ink cartridge is equipped with 
four ink rooms, and is storing separately black ink, yellow ink, Magenta ink, and cyanogen ink in each ink 
room. The cross section of the depth direction is the passage of an approximate circle form, and an ink 
supply way makes each ink of black, yellow, a Magenta, and cyanogen correspond, and is prepared four. 
And the bore of each ink supply way is formed in abbreviation identitas. 

[0003] By this kind of printer, there is a possibility that the ink near a nozzle orifice may thicken by 
prolonged neglect etc. Since this thickening ink serves as a cause of depressions, such as poor 
regurgitation and blinding, the printer is equipped with the recovery device for making thickening ink 
discharge compulsorily. This recovery device consists of a cap member in which the hollow part was 
formed on the front face, and a suction pump which was open for free passage to the hollow part 
through ink exhaust passage, after it makes a cap member contact and blockades a nozzle side, makes 
the inside of a hollow part negative pressure by operating a suction pump, and makes ink discharge from 
a nozzle orifice to a hollow part in that recovery action. 
[0004] 

[Problem(s) to be Solved by the Invention] By the way, since division formation of the ink room of an ink 
cartridge is carried out for every ink class, the die length of each ink supply way varies according to the 
physical relationship of an ink room open for free passage and a recording head. And since the bore of 
each ink supply way is equal, passage resistance of each ink supply way also varies according to the die 
length of an ink supply way. Furthermore, since all nozzle orifices are attracted under the same 
conditions, the discharge of ink will also differ in the above-mentioned recovery action. For this reason, 
the suction conditions in recovery action are set up in accordance with the supply way with few 
discharges of ink. Therefore, about other supply ways, the ink of more amounts to functional recovery 
than a complement will be discharged, and ink will be consumed vainly. The problem that the amount of 

. ink used-for record of an alphabetic character. or-an image will decrease by this will arise. , 

[0005] Moreover, it is in the inclination enlarged so that record of many in one cartridge can be 
performed about an ink cartridge in recent years. It is in the inclination miniaturized so that the 
successive range of a main scanning direction may be shortened and improvement in the speed of 
record can be attained about a recording head on the other hand. For this reason, the difference of the 
die length of an ink supply way becomes more remarkable, and the amount of the ink discharged vainly 
also increases further. Furthermore, in the recording head which changed the number of nozzle orifices 
for every class of ink, since passage resistance of ink passage is different with the number of these 
nozzle orifices, there is a possibility that the amount of the ink discharged vainly may increase more. 
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[0006] This invention is made in view of such a situation, and the purpose is in offering the recovery 
device of the recording head unit which can prevent discharge of the useless ink at the time of recovery 
action, and a recording head unit. 
[0007] 

[Means for Solving the Problem] This invention is proposed in order to attain the above-mentioned 
purpose. A thing according to claim 1 It has the ink supply way which opens from the ink outlet of the 
ink reservoir section to the ink inlet port of a recording head for free passage. In the recording head unit 
constituted so that it might be made to breathe out from the nozzle orifice to which supplied two or 
more kinds of ink stored according to the individual by the ink reservoir section to the recording head 
through said ink supply way, and the nozzle side was made it to carry out opening Make a series of ink 
passage from the inlet port of the ink supply way connected to the ink reservoir section to a nozzle 
orifice correspond to the class of ink, prepare it, and the cross section of an ink supply way is made so 
large that the die length of said ink passage is long. [ two or more ] It is the recording head unit 
characterized by arranging the fluid resistance of each ink passage. 

[0008] A thing according to claim 2 is a recording head unit according to claim 1 characterized by having 
included the entrance-side connection by which said ink supply way is connected to the ink reservoir 
section, and the convergence passage section which opens for free passage to the downstream of this 
entrance-side connection, and is converged towards a recording head side, having constituted, and 
forming the convergence passage section in a plate-like member. 

[0009] A thing according to claim 3 is a recording head unit according to claim 1 or 2 characterized by 
equipping said recording head with two or more individual ink passage which opens for free passage 
between the common ink room which is prepared corresponding to an ink class and stores the ink from 
an ink supply way, and these common ink rooms and nozzle orifices, and making the cross section of an 
ink supply way so large that there being few nozzle orifices which are open for free passage in a 
common ink room. 

[0010] The lock out member which a thing according to claim 4 is the recovery device in which ink is 
made to discharge from a recording head unit given in any of claim 1 to claim 3 they are, and is equipped 
with a negative pressure hollow part, It is the recovery device of the recording head unit which is 
equipped with the suction device which was open for free passage to this negative pressure hollow part, 
is made to face a nozzle orifice a negative pressure hollow part, closes a nozzle side by the lock out 
member, makes negative pressure the inside of a negative pressure hollow part by actuation of a suction 
device, and is characterized by attracting the ink in two or more ink passage collectively. 
[0011] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention is explained based on 
a drawing. As shown in drawing 1 , the illustrated ink jet printer 1 (a printer 1 is only called hereafter.) 
has the carriage 3 equipped with the recording head unit 2 (the head unit 2 is only called hereafter.). 
Both-way migration of this carriage 3 is carried out by the head scanner along a main scanning direction. 
[0012] It is built over a head scanner between the guide member 5 constructed over the longitudinal 
direction of a case 4, the driving pulley 7 in which are connected to the revolving shaft of a pulse motor 
6, and a rotation drive is carried out by this pulse motor 6, the idling pulley 8, and a driving pulley 7 and 

the idling pulley 8, and it consists of a timing belt 9 connected to carriage 3, and a control -section (not 

shown) which controls rotation of a pulse motor 6. Moreover, a printer 1 has the carriage which sends 
out the recording paper 12 in the direction of paper feed (the direction of vertical scanning). This 
carriage consists of a paper feed motor 10 and paper feed roller 11 grade, and the recording paper 12 is 
interlocked with record actuation, and it sends it out one by one. 

[0013] It is in the successive range of carriage 3, and the home position is set to the edge field outside 
a record section. This home position is a location which a recording head 13 moves, when the time of 
power-source OFF and a longtime are covered and record is not performed, and if the recording head 
13 of the head unit 2 is located, the cap member 14 will close it in contact with the front face (it is 
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considerable and referring to drawing 2 to the nozzle side of the invention in this application.) of a 
nozzle plate 15. This cap member 14 functions as a lock out member which constitutes a part of 
recovery device, and the member which cast elastic material, such as rubber, in the tray configuration 
constitutes it. And as shown in drawing 3 , the hollow part 16 of the cap member 14 functions as a 
negative pressure hollow part of the invention in this application, and is open for free passage with the 
suction pump 18 through the ink exhaust passage 17. In addition, this suction pump 18 functions as a 
suction device which constitutes a part of recovery device. Moreover, the moisturization material 19, 
such as felt, is fitted into a hollow part 16. And in the state of the closure by the cap member 14, the 
nozzle orifice 20 drilled in the nozzle plate 15 faces in a hollow part 16. Therefore, if a suction pump 18 
is operated in the state of this closure, the inside of a hollow part 16 will become negative pressure, and 
the ink in a recording head 13 will be discharged in a hollow part 16 from a nozzle orifice 20. 
[0014] Next, the head unit 2 is explained. As shown in drawing 2 , the illustrated head unit 2 is equipped 
with the frame 23 made of resin, and the cartridge holder section 26 which can attach an ink cartridge 
25 (ink reservoir section of the invention in this application) is formed in base Itabe's 24 top face in a 
frame 23. 

[0015] It is the member of the shape of a hollow box by which partition formation was carried out at the 
ink room of plurality [ ink cartridge / 25 / interior ], and ink is stored by each ink interior of a room in 
the condition of having been held at the ink absorber (not shown). As shown in drawing 4 , the ink 
cartridge 25 in this operation gestalt consists of black cartridge 25A and color cartridge 25B, black 
cartridge 25A was equipped with single ink room 25a which stores black ink, and color cartridge 25B is 
equipped with three ink rooms 25b, 25c, and 25d which store separately yellow ink, Magenta ink, and 
cyanogen ink. Moreover, the needle connection 29 (29a-29d) in which the corresponding ink supply 
needle 27 (27a-27d) is inserted is formed in the each ink rooms [ 25a-25d ] pars basilaris ossis 
occipitalis. This needle connection 29 functions as an ink outlet of the ink reservoir section. 
[0016] On the other hand, the recording head 13 is attached in the inferior surface of tongue of base 
Itabe 24 who becomes the opposite side from the bottom in the cartridge holder section 26. This 
recording head 13 and each ink rooms 25a~25d are a corresponding ink supply way (the ink supply 
needle 27 and convergence passage section 60.). It mentions later. It is open for free passage and the 
ink of four colors stored by the ink cartridge 25 is supplied to a recording head 13, respectively. As 
shown in drawing 5 and drawing 6 , the recording head 13 consists of an actuator unit 31 and a passage 
unit 32, and where the actuator unit 31 and the passage unit 32 are piled up, it is unified. The actuator 
unit 31 carries out the laminating of the pressure room plate 33, the pressure room substrate 34, and 
the diaphragm 35, and consists of unifying by baking etc. the adhesive film 38 which the passage unit 32 
was equipped with the feed hopper plate 36, the reservoir plate 37, and the nozzle plate 15, and was 
made to intervene among each plates — it is joined in one therefore. Furthermore, these actuator units 
31 and passage units 32 are joined in one with the adhesive film 39 made to intervene between the 
actuator unit 31 and the passage unit 32. 

[0017] A nozzle plate 15 is the thin plate-like part material constituted with metallic materials, such as 
stainless steel material. Two or more nozzle orifice 20 — which penetrates the direction of board 
thickness in this nozzle plate 15 is drilled in seriate, and this nozzle train is formed in 2 train stable 

ranking and hierarchy. And. one nozzle train is used as a -single nozzle train 41, and the nozzle train of ...» 

another side is used as a division nozzle train 42. The single nozzle train 41 is a nozzle train in which the 
regurgitation [ the same ink ] is possible, for example, is constituted by 48 nozzle orifice 20 — . And 
black ink is made to breathe out from this single nozzle train 41 with this operation gestalt. The division 
nozzle train 42 is a nozzle train which carried out the block division of two or more nozzle orifice 20 — 
in the direction of a nozzle train. This division nozzle train 42 is constituted from three nozzle blocks, 
and one nozzle block is constituted by 15 nozzle orifice 20 — . With this operation gestalt, it is used 
sequentially from the upper part side of drawing 5 as the yellow block BY in which the regurgitation 
[ yellow ink ] is possible, the Magenta block BM in which the regurgitation [ Magenta ink ] is possible, 
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and cyanogen block BC in which the regurgitation [ cyanogen ink ] is possible. 

[0018] The reservoir plate 37 is the thin plate-like part material constituted with metallic materials, such 
as stainless steel material, like a nozzle plate 15. The 1st reservoir 43 corresponding to the single nozzle 
train 41, and the 2nd reservoir 44 corresponding to the division nozzle train 42, the 3rd reservoir 45 and 
the 4th reservoir 46 are formed in this reservoir plate 37. These reservoirs are the common ink rooms in 
the invention in this application, and are constituted by opening which penetrates the direction of board 
thickness. And the 1st reservoir 43 functions as a black reservoir with which black ink is stored. The 
2nd reservoir 44 is a cyanogen reservoir with which cyanogen ink is stored, and supports the cyanogen 
block BC. The 3rd reservoir 45 is a Magenta reservoir with which Magenta ink is stored, and supports 
the Magenta block BM. The 4th reservoir 46 is a yellow reservoir with which yellow ink js stored, and 
supports the yellow block BY. and the edge of each reservoir is extended to the 1 side edge section of 
the direction of a nozzle train in the reservoir plate 37, and is open for free passage in this 1 side-edge 
section to the ink inlet 47 (47 — a-47d is mentioned later.). Moreover, the location corresponding to the 
nozzle orifice 20 of this reservoir plate 37 was made to penetrate the direction of board thickness, and 
two or more 1st nozzle free passage openings 50 are formed in it. 

[0019] It is the thin plateHike part material constituted with metallic materials, such as stainless steel 
material, and the 2nd nozzle free passage opening 52 which forms two or more ink feed hoppers 51 
which are open for free passage to reservoirs 43-46 in the same pitch as a nozzle orifice 20, and 
penetrates the direction of board thickness is made equivalent to the above-mentioned 1st nozzle free 
passage opening 50, and two or more feed hopper plates 36 are also formed. In addition, the ink feed 
hopper 51 is a part which gives fluid resistance (flow resistance) to the ink in the individual ink passage 
mentioned later. Moreover, the ink inlet 47 is established in the 1 side edge section of the free passage 
opening successive installation direction in the feed hopper plate 36. This ink inlet 47 is the outlet of an 
ink supply way, and a part open for free passage, and functions as an ink inlet port in a recording head 
13. And this ink inlet 47 is established in four classes in all of ink in which the regurgitation is possible. 
That is, 47d of ink inlets ink inlet 47a for black ink, ink inlet 47b for cyanogen ink, ink inlet 47c for 
Magenta ink, and for yellow ink is established sequentially from the left of drawing 5 . 
[0020] The pressure room plate 33 is constituted by the sheet metal of the ceramic material of 
thickness suitable for forming the pressure room 54, for example, sheet metal, such as an alumina and a 
zirconia. And two or more formation of the opening used as the pressure room 54 is carried out in the 
condition of having penetrated in the thickness direction of a plate. This pressure room 54 is a long hole 
long and slender to the longitudinal direction which is established by seriate in the same fixed pitch as a 
pitch of nozzle orifice 20 — , and intersects perpendicularly with the successive installation direction. 
And with this operation gestalt, two trains of trains of the pressure room 54 are formed in right-and-left 
stable ranking and hierarchy, the pressure room train by the side of one (pressure room train by the side 
of drawing Nakamigi) serves as the pressure room 54 for division nozzle train 42, and the pressure room 
train (pressure room train of the left-hand side in drawing) of the side else serves as the pressure room 
54 for single nozzle train 41. 

[0021] The pressure room substrate 34 is the same ceramic material as the pressure room plate 33, and 
is constituted by the sheet metal in which the 3rd nozzle free passage opening 55 and the supply side 
free passage opening 56 were formed.: The 3rd nozzle free passage opening 55-is -a hole which 
penetrates the direction of board thickness formed corresponding to the 2nd nozzle free passage 
opening 52, and is open for free passage at the edge by the side of the nozzle orifice in the pressure 
room 54. Moreover, the supply side free passage opening 56 is a hole which penetrates the direction of 
board thickness formed corresponding to the ink feed hopper 51, and is open for free passage at the 
pressure room edge of the opposite side in the 3rd nozzle free passage opening 55. 
[0022] A diaphragm 35 is sheet metal of the ceramic material which has elasticity. Two or more 
piezoelectric transducer 57 — in the condition corresponding to each pressure room 54 — is arranged 
in the outside front face of the diaphragm 35 used as the opposite side in the pressure room 54. The 
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illustrated piezoelectric transducer 57 bends with the driving signal supplied from the signal supply cable 
which is the trembler of the bending oscillation mode and is not illustrated, and changes the. volume of 
the pressure room 54: 

[0023] And in the recording head 13 of the above-mentioned configuration, the ink inlets 47a-47d and 
reservoirs 43-46 are open for free passage, and reservoirs 43-46 and each pressure room 54 — are 
open for free passage through the ink feed hopper 51 and the supply side free passage opening 56. 
Furthermore, the pressure room 54 and a nozzle orifice 20 are open for free passage through the nozzle 
free passage openings 50, 52, and 55. Therefore, a series of head side ink passage from the ink inlet 47 
to a nozzle orifice 20 through reservoirs 43-46 and the pressure room 54 is formed in this recording 
head 13. Furthermore, between reservoirs 43-46 and a nozzle orifice 20, a series of individual ink 
passage from the ink feed hopper 51 to a nozzle orifice 20 through the pressure room 54 is formed. 
[0024] Next, the ink supply way which opens between the needle connection 29 of each ink room and 
the ink inlets 47 of a recording head 13 for free passage is explained. As. shown in drawing 3 and drawing 
4 , this ink supply way consists of an ink supply needle 27 (27a-27d) inserted in the needle connection 
29, and the convergence passage section 60 (60a-60d) which an inlet port opens for free passage to the 
outlet of the ink supply needle 27, and an outlet opens for free passage to the ink inlet 47 (47a~47d) of 
a recording head 13.. 

[0025] The ink supply needle 27 is a member made of resin which consists of the hollow shaft section 
which established the incurrent pore 61 at the tip, and the taper section which extended the side 
attachment wall in the shape of a taper caudad, and formed it from this hollow shaft section. The flange 
is formed in the lower limit of the taper section, and a filter 62 is arranged under this flange. 
[0026] The convergence passage section 60 is passage which opens between the ink supply needle 27 
and the ink inlets 47 for free passage; as described above, and the cross section of the cross direction 
installed towards the bottom from the outlet of the ink supply needle 27 is the passage of an 
approximate circle form. With this operation gestalt, an ink rooms [ 25a-25d ] location sequence and 
corresponding ink inlets [ 47a-47d ] location sequence are arranged. That is, in drawing 4 , ink room 25a 
for black ink and ink inlet 47a, ink room 25b for cyanogen ink and ink inlet 47b, ink room 25c for Magenta 
ink and ink inlet 47c, ink room 25d for yellow ink, and 47d of ink inlets are arranged sequentially from 
left-hand side. 

[0027] And since it is larger enough than the breadth of a recording head 13, the breadth of an ink 
cartridge 25 is larger [ the arrangement spacing of the ink supply needle 27 ], when arrangement spacing 
of the ink supply needle 27 is compared with the formation pitch of the ink inlet 47. Therefore, each 
convergence passage sections 60a-60d are installed in a slanting lower part so that it may converge on 
a recording head 13 side. A recording head 13 Moreover, since [ of ink supply needle 27b for cyanogen 
ink rooms, and ink supply needle 27c for Magenta ink rooms ] it is arranged mostly just under, About a 
horizontal distance, the distance from ink supply needle 27a for black ink to ink jnlet 47a, And the 
distance from 27d of ink supply needles for yellow ink to 47d of ink inlets is longer than the distance 
from the ink supply needle 27 for cyanogen ink to the ink inlet 47, and the distance from the ink supply 
needle 27 for Magenta ink to the ink inlet 47. Therefore, 60d of convergence passage sections 
convergence passage section 60a for black ink and for yellow ink of convergence passage sections 
[ 60a-60d ] die length is Jong,, and convergence passage section, 60b for cyanogen ink and its 
convergence passage section 60c for Magenta ink are short. 

[0028] and a series of ink passage from the incurrent pore 61 which is the inlet port of an ink supply 
way to a nozzle orifice 20 corresponded to the class of ink by this ink supply way and the above- 
mentioned head side ink passage — four are formed. 

[0029] By the way, passage resistance (flow resistance) of each ink passage changes according to the 
die length and the cross section of the ink passage. Here, the die length of ink passage is the distance 
from the incurrent pore 61 which is the inlet port of an ink supply way to a nozzle orifice 20. And by the 
recording head 13 equipped with two or more nozzle orifice 20 — , the distance (that is, mean distance) 
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from an incurrent pore 61 to the center of the direction of a train in a nozzle group serves as the die 
length of ink passage like this operation gestalt. For example, about the ink passage for black ink, the 
distance of a between [ the 24th nozzle orifice 20 and the 25th nozzle orifices 20 ] serves as the die 
length of ink passage from the edge of the single nozzle train 41. Moreover, it is the nozzle orifice 20 
which constitutes the yellow block BY about the ink passage for yellow ink. — From an edge to the 8th 
nozzle orifice 20 serves as distance of ink passage. Similarly, from an edge to the 8th nozzle orifice 20 
serves as distance of ink passage also about the ink passage for the object for Magenta ink, and 
cyanogen ink. 

[0030] And the die length of the head side ink passage from the ink inlet 47 to ink passage termination 
has the longest passage of yellow ink, its die length of the passage of black ink and Magenta ink is long 
to the 2nd, and its die length of the passage of cyanogen ink is the shortest. For this reason, when it 
sees in the whole ink passage, the ink passage for yellow ink is the longest, and the ink passage for 
black ink is long to the 2nd. And the ink passage for cyanogen ink and the ink passage for Magenta ink 
are the shortest, and serve as the almost same die length. 

[0031] Here, if the bore of an ink supply way is arranged in all ink passage, passage resistance of ink 
passage will become settled in general with the die length of ink passage, and passage resistance will 
become large compared with the ink passage where the ink passage where ink passage is long is short. 
Consequently, when the ink in a recording head 13 is made to discharge compulsorily by the above- 
mentioned recovery device (the cap member 14, suction pump 18), the discharge of ink will vary for 
every class of ink. That is, the discharge from the ink passage where passage resistance is small will 
increase more than the discharge from the large ink passage of passage resistance. Therefore, the 
discharge of Magenta ink or cyanogen ink will increase more than the discharge of black ink or yellow ink. 
[0032] In view of this point, the cross section of the cross direction of an ink supply way is changed with 
this operation gestalt according to the die length of ink passage. That is, the cross section of the cross 
direction of an ink supply way is enlarged, so that the die length of ink passage is long. Specifically about 
the ink passage for the object for black ink, and yellow ink, the convergence passage sections [ 60a and 
60d ] diameter is set to 1.4mm. Moreover, about the ink passage for the object for Magenta ink, and 
cyanogen ink, the diameter of the convergence passage sections 60b and 60c is set to 1.2mm. In 
addition, this numeric value is instantiation to the last, and is not limited to this. For example, the 
convergence passage section 60 which is three kinds from which a diameter differs [ diameter ] the 
diameter of convergence passage section 60a 1.4mm and for black ink in the diameter of the 
convergence passage sections 60b and 60c for 1 ,3mm, the object for Magenta ink, and cyanogen ink, 
using the diameter of 60d of convergence passage sections for yellow ink as 1.2mm may be formed. 
[0033] Thus, passage resistance of the ink passage from which die length differs can be arranged by 
changing a convergence passage sections [ 60a-60d ] diameter according to the die length of ink 
passage. Thereby, even if it attracts the ink in each ink passage collectively under the same conditions 
according to the above-mentioned recovery device, the amount of the ink discharged from each ink 
passage can be arranged. Therefore, the ink of sufficient amount required for functional recovery can be 
made to be able to discharge from each ink passage at the time of recovery action, and ink can prevent 
the fault consumed vainly. Consequently, the ink stored by the ink cartridge 25 can be efficiently used 
for record of an alphabetic-character or an image, and the-exchange: frequency of a cartridge can be - 
lessened. 

[0034] By the way, the passage resistance in ink passage changes with the number of the individual ink 
passage from reservoirs 43-46 to a nozzle orifice 20, i.e., the number of the nozzle orifices 20 which are 
open for free passage to the reservoir. 

[0035] That is, the passage resistance Rt of ink passage can be expressed with a degree type (1). 
[0036] 

Rt=(Rn+Rc)/N+Rp ... (1) 

here — resistance of the Rnmozzle orifice 20, resistance of Rc:pressure room 54, resistance of 
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Rpipassage, and the number of Nrnozztes [0037] This formula (1) shows that passage resistance 
becomes small, so that there are many nozzle orifices 20 (individual ink passage) which are open for free 
passage to reservoirs 43-46. Therefore, when making ink discharge from two or more ink passage by the 
above-mentioned recovery device, under the conditions [ impressed pressure ] that regularity and 
passage resistance of individual ink passage have the fixed viscosity of regularity and ink, the discharge 
of the ink per unit time amount is proportional to the number of the nozzle orifices 20 which are open 
for free passage to a reservoir. 

[0038] And the single nozzle train 41 which carries out the regurgitation of the black ink is constituted 
by 48 nozzle orifice 20 — , and each nozzle block of yellow, a Magenta, and cyanogen is constituted by 
15 nozzle orifice 20 — . Therefore, the passage resistance Rtb in the ink passage for black ink can be 
expressed with a degree type (2), and can express the passage resistance Rtc around Isshiki in yellow, a 
Magenta, and the color ink of cyanogen with a degree type (3). 
[0039] 

Rtb=(Rn+Rc)/48+Rpb ... (2) 
Rtc=(Rn+Rc)/15+Rpc ... (3) 

Resistance of the passage here for Rpb:black ink, Rpc: Resistance of the passage for color ink [0040] 
And the discharge of the ink at the time of actuation of a recovery device can be arranged on higher 
level by defining the passage resistance for black ink, and the passage resistance for each color ink so 
that the relation of Rtb=Rtc may be materialized. That is, the discharge of each ink can be arranged in a 
high precision by considering and defining the number of the nozzle orifices 20 which open for free 
passage a convergence passage sections [ which were defined based on the die length of ink passage / 
60a-60d ] diameter to each reservoirs 43-46. For example, the number of the nozzle orifices 20 open 
for free passage amends in the direction which extends a convergence passage sections [ 60b-60d ] 
diameter about little ink passage for colors, and amends in the direction which narrows the diameter of 
convergence passage section 60a about the ink passage for black ink with many nozzle orifices 20 open 
for free passage. 

[0041] By the way, although the head unit 2 equipped with the convergence passage section 60 which 
carried out the declivity to the slanting lower part from the ink supply needle 27 to the ink inlet 47 was 
illustrated with the above-mentioned 1st operation gestalt, this invention is not limited to this 
configuration. For example, this convergence passage section may be formed in a plate-like member. 
Hereafter, the 2nd operation gestalt constituted in this way is explained. . 

[0042] As shown in drawing 7 , the outline configuration of the head unit 70 is carried: out by the frame 
71 arranged in the topmost part, the plate-like convergence passage substrate 72 joined to the inferior 
surface of tongue of this frame 71, the filter section 73 of the shape of a plate joined to the inferior 
surface of tongue of the convergence passage substrate 72, and the recording head 74 arranged in the 
inferioi^surface-of-tongue side of the filter section 73. 

[0043] Six plinths 77 of the shape of a closed-end ring for joining the ink supply needle 76 (equivalent to 
the entrance-side connection of the invention in this application) are formed in the top face of base 
Itabe 75 of a frame 71, and the through hole 78 which penetrates base Itabe's 75 thickness direction is 
formed in the center section of each plinth 77. The convergence passage substrate 72 is the resin plate 
manufacturing material in-which two or more convergence passage sections. 79. were -formed. -This.---- 
convergence passage section 79 is the slot of the owner bottom which the top face opened wide, and 
only the number corresponding to the class of ink stored by the ink cartridge 25 is formed. With this 
operation gestalt, it has formed in the shape of a straight line from the inlet-port side edge section 
located under the through hole 78 which six sorts of ink is made to correspond and corresponds 
convergence passage section of six articles 79 — to the outlet side edge of ink inlet 81 — of a 
recording head 74 in which it is located up. In addition, each convergence passage section 79 — It is 
made to penetrate in the thickness direction in an outlet side edge, and a through hole (not shown) is 
formed in it. 



[0044] The filter section 73 is a member prepared between the head case of a recording head 74, and 
the convergence passage substrate 72, and is constituted by the filter 83 formed at the filter tie-down 
plate 82 made of synthetic resin, the wire gauze with a fine eye, etc. It is made to penetrate in the 
direction of board thickness in the filter tie-down plate 82, and six filter attaching holes corresponding 
to an ink class are established in it. This filter attaching hole is a part equipped with a filter 83, and 
constitutes a part of a series of ink supply ways which reach the ink inlet 81. 

[0045] be joined in the state of a laminating and these frames 71 (base Itabe 75), the convergence 
passage substrate 72, and the filter section 73 should pass focusing passage and a filter 83 in order 
from the ink supply needle 76 in the state of this junction — a series of ink supply ways which reach the 
ink inlet 81 of a recording head 74 corresponded to the ink class — two or more formation is carried out. 
[0046] And with this operation gestalt, the depth is made large and the cross section of the 
convergence passage section 79 is made large, so that the die length of the ink passage from the 
incurrent pore 84 of the ink supply needle 76 to a nozzle orifice about the convergence passage section 
79 which is a part of ink supply way is long. Thus, with constituting, the fluid resistance of the ink 
passage from which die length differs can be arranged like the above-mentioned 1st operation gestalt. 
The above-mentioned recovery device by this (the cap member 14, suction pump 18.) Even if it attracts 
the ink in each ink passage collectively under the same conditions by refer to drawing 3 , the amount of 
the ink discharged from each ink passage can be arranged. Therefore, the ink of sufficient amount 
required for functional recovery can be made to be able to discharge from each ink passage at the time 
of recovery action, and ink can prevent the fault consumed vainly. Furthermore, with this operation 
gestalt, since the convergence passage section 79 is formed in the convergence passage substrate 72 
of a plate-like member, the convergence passage section 79 of desired width of face can be formed 
easily, for this reason, passage resistance of ink passage — a high precision — it can set — in addition 
— and manufacture is easy. 

[0047] In addition, this invention is not limited to each above-mentioned operation gestalt, and various 
deformation is possible for it based on a publication to a claim. For example, this invention may be 
applied to the recording head which used the piezoelectric transducer in longitudinal-oscillation mode 
about a recording head. Similarly, air bubbles are generated by generation of heat of a heater element, 
and this invention may be applied to the recording head which makes an ink droplet breathe out with 
these air bubbles. 
[0048] 

[Effect of the Invention] According to this invention, the following effectiveness is done so as explained 
above. Namely, a series of ink passage from the inlet port of the ink supply way connected to the ink 
reservoir section to a nozzle orifice Since made it correspond to the class of ink, more than one were 
prepared, the cross section of the cross direction of an ink supply way was defined according to the die 
length of said ink passage and the fluid resistance of each ink passage was arranged Even if it attracts 
the ink in each ink passage collectively under the same conditions, the amount of the ink discharged 
from each ink passage can be arranged. Therefore, the ink of sufficient amount required for functional 
recovery can be made to be able to discharge from each ink passage at the time of recovery action, and 
ink can prevent the fault consumed vainly. Consequently, many ink stored by the ink reservoir section 

can -be used, by- record- of an alphabetic character or an image.- — -v..-,— , , 

[0049] Moreover, when the entrance-side connection by which an ink supply way is connected to the 
ink reservoir section, and the convergence passage section which opens for free passage to the 
downstream of this entrance-side connection, and is converged towards a recording head side are 
included, it constitutes and the convergence passage section is formed in a plate-like member, the 
convergence passage section of desired width of face can be formed easily, for this reason, passage 
resistance of ink passage — a high precision — it can set — in addition — and improvement in 
manufacture effectiveness can be aimed at. 

[0050] Moreover, when the number of the nozzle orifices which open the cross section of the cross 
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direction of an ink supply way for free passage in a common ink room is considered and defined, the 
amount of the ink discharged from each ink passage can be arranged in a higher precision: . i : ; 



[Translation done.] ■ : , ' ^ 



* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

"IThis document has been translated by computer. So the translation may not reflect the original - 
precisely. ... r 

2.**** shows the word which can not be translated. ,<»;;. 
3.1n the drawings, any words are not translated. 

DESCRIPTION OF DRAWINGS f . c 

[Brief Description of the Drawings] <io\ : ;v< t .,; 

[Drawing 1] It is a perspective view explaining the structure of an ink jet printer. 1 -; ■■: 
[Drawing 2] It is the perspective view which looked at the recording. head unit from the recording head 
side. rjiiv • r \ - 

[Drawing 3] It is the sectional view which cut the head unit equipped with the inkicartridge to the>cross 
direction. . • ; ; •'-« * 

[Drawing 4] It is the sectional view which cut the ink cartridge and the head, unit to the longitudinal , 
direction. • . > 

[Drawing 5] It is the top view of a recording head. >0 ": -.. .>t> n , > * ^-(v' : ; 

[Drawing 6] It is the A~A sectional view of drawing 5 . - > : : * \ ■■>>; 

[Drawing 7] It is a decomposition perspective view explaining the head unit of the 2nd operation gestalt. 
[Description of Notations] >• >e^ * ■•- . 

1 Ink Jet Printer v . • ; -j> 

2 Recording Head Unit . ; 

3 Carriage -■■-.^ - . r.; ■ 

4 Case 

5 Guide Member ^ 

6 Pulse Motor - 3 f 

7 Driving Pulley 

8 Idling Pulley 

9 Timing Belt 

10 Paper Feed Motor 

11 Paper Feed Roller - 

1 2 Recording Paper 

13 Recording Head 

14 Cap Member 

1 5 Nozzle Plate 

16 Hollow Part of Cap Member 

17 Ink Exhaust Passage 

18 Suction Pump 

19 Moisturization Material 
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23 Frame 

24 Base Itabe 

25 Ink Cartridge 

26 Cartridge Holder Section 

27 Ink Supply Needle 
29 Needle Connection 

31 Actuator Unit 

32 Passage Unit 

33 Pressure Room Plate 

34 Pressure Room Substrate 

35 Diaphragm 

36 Feed Hopper Plate 

37 Reservoir Plate 

38 Adhesive Film 

39 Adhesive Film 

41 Single Nozzle Train 

42 Division Nozzle Train 

43 1st Reservoir (Black Reservoir) 

44 2nd Reservoir (Cyanogen Reservoir) 

45 3rd Reservoir (Magenta Reservoir) 

46 4th Reservoir (Yellow Reservoir) 

47 Ink Inlet 

50 1st Nozzle Free Passage Opening 

51 Ink Feed Hopper 

52 2nd Nozzle Free Passage Opening 

54 Pressure Room 

55 3rd Nozzle Free Passage Opening 

56 Supply Side Free Passage Opening 

57 Piezoelectric Transducer 

60 Convergence Passage Section 

61 Incurrent Pore of Ink Supply Needle 

62 Filter 

70 Recording Head Unit 

71 Frame 

72 Convergence Passage Substrate 

73 Filter Section 

74 Recording Head 

75 Base Itabe 

76 Ink Supply Needle 

77 Plinth 

. -78 Through. Hole. 

79 Convergence Passage Section 

81 Ink Inlet 

82 Filter Tie-down Plate 

83 Filter 

84 Incurrent Pore of Ink Supply Needle 



[Translation done.] 
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^5 7tt^S»^- K<DSi^-?;fc!9, m^L^v^l 

[00 2 3] -t Lt» ±|E#^W|a^ y K 1 3 X'it. 
^V^aSAP4 7 a~4 7 d t I) -f— /<— 4 3~4 6*5 io 
igilU y f-/<- 4 3 ~ 4 6 t 5 4 - 1 
J^UfclSn 5 lS^i^flflitiiD 5 6SratXitii-t- 
5>o 4 £ /X/MIBP 2 0 triVX/Vjl 

IP 5 0, 5 2, 5 5 SriiCTiiai-^o t^oT, r<D 
IE®:— j/ K 1 3 Klity ■< y^^AP 4 7 y f-^- 

4 3~4 6&tfJ£;^5 4&&T/X/MJI1P 2 Ol-MS 

4 3~4 6 t /X;ViP 2 0 b<Dffl\z.\^ >9 
m&n 5 ld»feffi*S5 4£&T7X>MMp 2 o»cM5 ■; 

[00 24J 'S-'f ^Wtfg^cgB 29i fEfik— 

s> Kl 3CD^V^«A0 4 7 icoraSraii-rs-O-^^ 
l&l&fco^-aftWf-S. B3.»r«a4^i-J:5K:, - 

J£f+2 7 (2 7 a~2 7 d) APWV^I^2 . 

7cDmp<ciiaL, matfn&m^y ki v^*a 

P4 7 (4 7 a~47d) fcjg»1^5l|JUW*BHflS6 0 

(6 0a~6 0d) t*»b«^$tu5. 
. [0.0 2 5 J, <f -y9&&&.2 7. ft, &8SlC«EA?L.6 1 £r . 

Tfc<9, iro7 7>v'oT*C7^ )v$ 6 2.£iais:-r 

[0 0 2 6] itXJfCMSggB 6 Of*. JbJELfcJ: 5 K'T >9 
m&ft2 7 t-f^fAQ47 iOlBSr*iii-*«!6Tf 
fc<9, <09Qkifc&2 7<DUlD^bTffi!l^(Rl'»tt:iil£$ 

f±, -fX^*2 5-a-2 Bd«5BIMUfi:#<St5^>'- 
?*A0 4 7 a ~4 7 d©ffiB«B#£#«J;tb*VT;v , > « 
5. BP*>, Ba4Tfttfefl!l*»6)JIHI-, 77 5'^-f^i© 
^fy^i2 5aM'f^fAP4 7at > ->7Wy 
^ffl^y^t25bSWy^iAP47bi: 1 t-^ 

y^-fy^ffl©'fy^i2 5 cW'fy?iAP4 7 c 

t s ^^n->r >9m<D^>-9m2 5 d&tf-o-^A 
P 4 7 d i*sgata$tt-cv^5. ■ 

[0 0 2 7] LT, 4 1/9 — h V -y v?2 5 cDHS*gtt'r, . 
ISM^y K 1 3 OfltKJ: a t>+»Ktf:v*fc#; -f v^'tfc,- 
2 7 ©BBRWPH t ^AP4fe7 (O^fiS; t° 1- 
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V\ lot, 6 0 a ~ 6 0 d ft, lEft^y 

i+2 7 bM^fy^^ V^^cD-rv^^ff2 7 c 

^tAP4 7 a£-C<DEg$L SI/, 'fiD- f^/Htf) 
^>9Mo^2 7 d*vfe-l'>'^5»AP4 7.d t *T?©EBI 
^5, V7Wy^fl^y^«tf 2 7^^^' V^^A 
P4 7*T^Sgfit^-^V^^^^(Dxr V^«^#t2 

7«>^^iAP4 7*-ecoK«IJ:!9 f>*v\ 

t, ifcjfc«B»6 0 a~6.0 dO*$tt, y'y y^-O 

[0 0 2 8] -^LT, riO-T^tti&i&^-hfBLfc-s' 

A?L 6 1 *»b / X/V-W P 2 0 ie^-r V* SfEBS 

i)K << y?)Dp^JSlfc4oMJjx5 0 

[0029] irr^-e, =s--rv^«its§©«tKffiet (xn 

APT-fc5ffiA?L6 i frb; X/vMp 2 o *-eoEgil-e 

2 0.-Srflt*.fe.|E«^y Kl 3T*fi, atA7L6 1^6>7 
X/vpfc*j»t5^J*^fifc*T?CDlEl«l (o^^spiSSg 
IK) •^■Y^^flJISoftSiJies. Fi^tf. -fpytji/ 
9m<D4 V 9 ^T tt, ¥— y X^IJ 4 . 1 Wiffi*^ 

2 , 4f l©/^MP-.2.0 t 2 5#@CD.y..X/l<MP 2 
0 t OWS-eoetiJ'f V^.*Ss<D*$ t 4 fc» 

-fan- ^^f >-9^<D4 ls9WL?&\z.o\,\X\ik. ^aip— y 

ic, yfyMy^ffiX^TW >9m<n4 i/9m& 
tov-ct>4S*»b 8#g<D/X/wggp 2 ot^3-i , y^ 

[0 0 3 0] -?:t-C, <^1AP4 71)>b'(>9ffi& 
mffit. "Ceo- y K«< >9 «EKO« * fis -f F n — fy 
^<DifEgS^ftfcft<, •7'7v94 ^9 h-?M^94^9 

s'^-T^^fflro-i'>'^gKgSdS2#ilc*v\ ^-LT, v- 
7 W ^^fflcD-f v^gftKSO!-v-^>' : ?-i' y^©/fy 

I 0 0:3-1 ): Z 3. Tv V ^^^Kwrt^Sr^TW^. V 
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§|tK>7'1 8) -eiM^y Kl art©* :^&»fMWte 

iJ:5t#<ftott4 5. 

[0032] r, ©ifeK«^.*3ditJgtt-ett» -f afiss 
©ft $ tcj£ CT-C >^0lcil&l6<D*#6i0>l5rffi»fc Jl* 

ol^Tf4lfcJi€$itSggl56 0 a, 6 0d©E&£l. 4mm 

ffl©-!' V^StJS»COV^-C»±lR*«El8<B5 6 0 b, 6 0 c © 
KSSrl. 2mmCLTV^. fc*5,' ^ ©&i»435< * 

HE, ^ctn-^>'^fflOiR3(CflEBS«B6'0d©EtlSrl. 
4mm, 7?y9>(V9m<onMmms 0 a©E<g£ 
1. 3mm, vfy^iy^lM-VTWy^fflClR 
SCSEBggR 6 0 b , 60c©E#£l. 2mmtU, 1* 

R t = (Rn+Rc) /N + Rp 
:r-e, R n : / X/WM P 2 0 ©«#[, R c : JE^J^ 5 
4 ©«tt, R p : «EKO«tt.' N : / X/vgc 
[0 0 3 7] r©5£ (1) 4<J, yf-/<-4 3~4 6 

iciSiiLTv^yX/v-liBP 2 o (flWJW v^SK) 
VMS^fcB^aS/hiSKfcSiiasa-a**. Sot, ± 
&<DW&ffl®-?Wk<r>-4 ^9 6»-f *#fcb £■£ 

<@SU^v*m&©M&ffi^ s -£^5*#©T-C 
f4,' HfcttB*M*)fc"?)-.0">f ©tfefflfitt I) if-><-KJi " 

Rtb= (Rn + Rc) /48+Rpb 
Rtc= (Rn + Rc) /15+Rpc 
rrx, Rpb : •T'^s/^l'^fflrofiftSg©^, Rp 

c : #9— - r>-^©»fEss©«fci 

[0040] -t LTv R t b =R t c ©H^^Efcirf-S' 
4 ^W^v* ##9' — fv? 

ffl ©tftS&ffiiTt 3 tfcit), EKWWSoflsftB* 

JtCSfEESSB 6 0 a ~ 6 0 d # y D-*— /<— 4 3 ~ 

4 6t;iiii-r5/X/vMP 2 0©8cSrAP9*L.T£©3:: 
iK4:»), ^^^©^ttlftSrS^mSXJi^S^t* 5 
Xt So 0!l*-l4, jtiii"5 y X/vM P20 ©RiS/frfclf ■> 
#9— JB©^ v*«Kfco^Tttte*HEI6«»6 0 b~6 
0 d©E&£JE*f SlfcfafctijEU jtii-TS y X;vBB P 
2 OWgca^V^Ty^^/B©^ V^ffigSlCO^-C 
f4lfc3fc»fcSSg& 6 0 a (DHSSrS^S^fiKiiiiE-t-So 
[0 0 4 1] t:5-C, ±IELfe^l^JS^flgT-(*, 4 
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3tt®WHR^?Sffl5 6 0Sr!S:»fCt)«tV\ 
[0 0 3 3] r.©J:5t-, ^ V? «ftES©ft £T4X 
JfcSfES&SB 6 0 a ~ 6 0 d ©IlSr^S; t }£ J; Q , ft 

£5 e rtUdi?), ±fE©HHH&*^J:t>, P)-2M$© 
[0 0 3 4] tr^-c, w ^*flEBfc*s»t 

f4, !)D*— /<— 4 3~4 6*>£>/X/HfflP 2 0KM3f@ 

/ X;um P 2 0 C^clc: i-5t fcgMtrT 5. 
[0 0 3 5] IP*>, ^^^«fEK«5SE8l1fi0iR t»4, 

• (i) -cs-riitas-e^s., 

[0 0 3 6] 
• • • (1) 

* [00 3 8] ^L-C, ^'9s'^"r>'^?rntt±li-5*-/ 
X^V?IJ4 1 144 8{@W/ X;V|^P 2 0---^<); "3«^g$tt 

^(4, 1 5<@(D/X/VMR 2 0-tCi!3ll|^$JxTV> 

So for, -7 s ? 4 ^tmcoj ^?mte\ztetfz>m 

BSSttRtbtt** (2) T'gni^ff, ^xp 
) fct)(0«KKSfetR t c(4, (3) T'StrtiSft 

So' ' - ' - 

[0 0 3 9] 

•' • (2) 
• • (3) 

<0 mm LtcdSLM&L&n 6 0 -Ht^lfc:^ y Y=>-- yh2*: 

UTt«fcvC EAT, rWct5t-^L^2^^«8ic 
ovN-ciftBJi-So 

[0 0 4 2] Hm^-TJ; h70 
(4, ft±gBtC!B|g$nS7U-A7 1 i, :©7f-A 
7 lOTil^^S^W H^CDl|X^:«itSSS«7 2 
t, HX*^?g««7 2(0TffitC^$nsy^- httW 
7^^§C7 3 t, 7-f/u*«7 3©Ta5fl!lfceR3ax 

[0 0 4 3] 71/- A 7 1 <D-<— ^*Rg|5 7 5 W±S^ 

(4-, wv^ttjefl- 7 6 (*s*PA©Apfi!igaKa»-ffi 
^) ^-&-f-sfc«><o^jsy : v^tto-&at7 7^6o?g 

&^I7 7©4>^|E|J^»4'<-^fe95 7 5 ©f $ 
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7 9-£, >tti^-r5mii^7 8©.Tl:fift5AP« 

■ft-CKaS (HSW) 
[0 0 4 4] 7^>v<?gB7 3»4, £g^j/K740^y 

vtc 6 mv>y ^ ^-f&ttKz&w-jimz.mMZ-itxmf 

[0 0 4 5] rJX?3«7U-A7.1 ^^M7 
5) , HXJfcSfES&SS 7 2 , 7^/V^gi5 7 3tt, 

jf««in?SKfr*n, ro»&««i-c»±, .W^iW&«-7 
6d»b**«EIS2lt;7-f/i'4' 8 3 trlHlcftTEfl^y K 

[0 0 4 6] *30t»«-ett. -f^weis© 

— <R5T?*>*1RJ(CM8S»7 9CIU -f^ftM7 6© 

SftA?L 8 4 *» b p tcss^r-.:* 

«8g4g£j£;< LT«Hfc«EIS« 7 9 CDBrBWSrje 

• est***.* ri #-c# -Si^iuc «t 9 ,-..±iaoiH«wi 

« (^.VyTWTl 4','lWI#iO'l 8. B3#RP.) K 

2\z.Mf&vx^£px, mm<D^<D«sLim^u 1 9 *® 
®g,xhz>. 

[0 0 4 7] ifefc, *3gWtt:, ±IEUfc#IOfi»tt»-BH- 
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[0 0 4 8] 

[»W©3&*] «±RWLfcJ:M£;tt89ifcJ:*Wf, 

io rx£'(>'?m®to<r>'< ^tfi-mLxMBi brt>, # 
[oo4 9] ^fc, <<i/tm&&*. j^tftmmz®: 

20 jgilLTiE^s/ K(i(-lfi]ttTiR*-r5llxm«SSglJtS: 

So 

[00 50] -f ^^ttl&K©**lft©Wffi«Sr, 

j: n)M^mmvmx^ z. . . 

30 [E]flD©«S*J&SftW] 

[mil 4>?*s v *yha7'y>'fi<DMm%mi-rz& 

UW\xhZ><, 

[|gl2] Baths' K=-=s/ hSrEft^y KMd»&JL^I4 

. [I33] v^*- h y y^Stt^li^y K^-s/ 

[H4l vir^Jfr-M s/-)t^-/Ka=y>iS-^ 

-[0 5 ]'; |S»^ y K(0¥SlllT-fc5o' 
40 [EI'6] E5<DA-A»rSia-efc5. 
" [0 7] %2%Wm<0^v Ka=y f 

■[??F^©t5iBJ] • 

1 4>9*?^y hityy Vi? 

2 8E^yK^=yh 

3 .*+y s/v 5 

4 .gft: 

5 ^-T K«W- ; 

6 j<)\>**—9 
so 7 : ; Sgtti7'- y- 
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9 ^^^y^^h 
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l l IKS 9 d— 9 
1 2 ' IB®* 
1 3 Efi^ <y K 

15 / Xfl^V— b 

16 *^>y7mi<omn 

17 -<>*mm& 

1 8 

1 9 iftfflW 

2 3 7U-^ 

2 4 -<-**£gB 
2 5 by 

2 6 b y^^/^s 
2 7 jytrnm 

2 9 ^HtfSRlV 

3 1 T>^^-^-^^-5/b 
3 2 M8S^-— b 

3 3 JE^t/U- b 

3 4 EE;ftteE 
3 5 

3 6 ^py^-h 

3 7 y If— b 
3 8 " «#7^>VA 

3 9 ^»:7>f/V.k 

4 i ^— / X/vyy 

4 2 / X/VJIJ . . . 
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43 mi yir-/< yif-'<-) 

4 4 *2yif-^ (v'TyyfwH 

45 ■ j|3 yif-/<- (VO^ry-lf-^) 

4 6 i *4yif-^ (^n-y 

4 7 ^f^iAP 

5 0 Sgi/X/Wgi§n 
5i ^y^MP 

5 2 ^2/X/WgJlP 

5 4 ffiAS 

io : 5 5 ^3/X/HiilP 

5 6- fMMKian- 

5 7 ffiS^tb^- 

6 0 JRXftHgft 

6 1 ^*4fci»^0«A*L" 

6 2 y 

7 0 lEft^y K^^iy b 
7 1 71*"- J* 

- 7 2 ui&mmmm 

73 yj/isfU ■ 

20 7 4 B^J/K 

7 5 X— 
7 6 

7 7 ^1 

7 8 "Mii'^ ^ 

7 9 JRJftXttA 

8 1 'fy^JlAP 

8 2 ' 
8 3 

.... 8 4 \4XZ&kft<OMA1L , 

" -[«3T ■ 
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